Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.031; wR factor = 0.076; data-to-parameter ratio = 21.7.
The title salt, [CoBr(C 11 H 27 N 5 )]Br 2 Á2H 2 O, contains a complex cation with mirror symmetry and two Br À counter-anions that are likewise located on the mirror plane. The central Co III atom of the complex cation has one Br À ion in an axial position, one N atom of the pentadentate macrocyclic ligand in the other axial position and four N atoms of the ligand in equatorial positions, defining a distorted octahedral coordination geometry. The macrocyclic ligand is coordinated to the Co III atom within a 5, 6, 5 arrangement of chelate rings in the equatorial plane of the four N atoms. Due to symmetry, the configuration of the chiral N atoms is 1RS, 4SR, 10RS, 13SR. In the crystal, N-HÁ Á ÁBr, O-HÁ Á ÁBr and N-HÁ Á ÁO hydrogen bonds between the complex cation, anions and lattice water molecules generate a three-dimensional network.
Related literature
For background to metal complexes with azamacrocycles, see: Mewis & Archida (2010) . For related structures, see: Curtis et al. (1987a,b) ; Eigenbrot et al. (1988) ; Tahirov et al. (1993) ; Bombieri et al. (1982) . For the synthesis of the macrocyclic ligand, see : Richman & Atkins (1974) .
Experimental
Crystal data [CoBr(C 11 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrystalClear (Rigaku, 2008 ); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012 Azamacrocycles are popular ligands for the preparation of metal complexes because of their stability and defined geometry. These ligands often possess enough conformational freedom for their intended functionalities (Mewis & Archida, 2010) . The coordination of pentaaza macrocycles to the cobalt(III) ion can result in a number of isomeric forms.
The complexes formed between cobalt(III) and a series of eight pentaaza macrocycles with ring sizes varying from 15-to 20-membered rings have been investigated (Curtis et al., 1987a,b) . These cobalt(III) complexes may exist as three diastereoisomers, i.e. meso-syn, meso-anti, and the racemic isomer. For the cobalt(III) complex of 1,4,7,11,14-pentaaza- (Tahirov et al., 1993) , have been determined as the racemic and the meso-anti isomer, respectively. Furthermore, the cobalt(III) complex of 1,4,7,11,14-pentaazacyclohexadecane ([16]aneN 5 ), [CoCl([16] aneN 5 )](ClO 4 ) 2 , crystallized as the meso-syn isomer (Bombieri et al., 1982) .
In the title complex, [CoBr(C 11 H 27 N 5 )]Br 2 . 2H 2 O, the Co III atom is surrounded by one Br -anion and N atoms of the macrocyclic ligand to form a distorted octahedral environment (Fig.1 ). The Co-N(axial) bond in the complex is longer than the Co-N(equatorial) bonds, presumably caused by the trans effect of the Br atom. The average Co-N(equatorial) distance of 1.967 Å is shorter than that in cobalt(III) complexes of 1,4,7,11,14-pentaazacycloheptadecane (Eigenbrot et al., 1988) and 1,4,7,11,15-pentaazacyclooctadecane (Curtis et al., 1987a) . The macrocyclic ligand adopts a stable conformation with the one six-membered chelate ring in chair form and four five-membered chelate rings in gauche forms. The macrocyclic ligand is coordinated in a configuration with five-, six-, and five-membered chelate rings in the equatorial plane. The deviation of the Co III atom from the equatorial plane is 0.03 A. The N3 and N3* atoms have opposite chirality giving the meso-syn diastereoisomer. The macrocyclic ligand coordinates in the meso-syn configuration with hydrogen atoms on N2, N2*, N3, and N3* on the same side of the equatorial plane relative to the axially coordinating bromide anion. Due to mirror symmetry of the entire complec cation, the configurations of the four chiral amine N atoms are 1RS, 4SR, 10RS, and 13SR. Hydrogen bonds between N atoms of the macrocyclic ligand, water molecules and bromide counter anions exists ( Fig. 2 ; Table 1 ), stabilizing the crystal packing within a three-dimensional network.
The ligand 1,4,7,10,13-pentaazacyclohexadecane pentahydrobromide was prepared according to the literature method (Richman & Atkins, 1974 
Refinement
All H atoms attached to C and N atoms were placed geometrically (C-H = 0.97 and N-H = 0.91 Å) and were refined as riding with U iso (H) = 1.2U eq (C,N). The water H atoms were located in difference Fourier maps and were refined initially with restrains O-H = 0.85 (2) Å. In the last cycles of refinement, they were eventually refined as riding, with U iso (H) = 1.5U eq (O).
Computing details
Data collection: CrystalClear (Rigaku, 2008 ); cell refinement: CrystalClear (Rigaku, 2008) ; data reduction: CrystalClear (Rigaku, 2008 ); program(s) used to solve structure: SIR92 (Altomare et al., 1993 ); program(s) used to refine structure:
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) .
Figure 1
The molecular structure of the title compound, with 50% probability displacement ellipsoids and the atom-numbering scheme.
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Figure 2
Crystal Structure of the title compound with view along the b axis. Intermolecular hydrogen bonding is shown as dashed lines.
Bromido(1,4,7,10,13-pentaazacyclohexadecane)cobalt(III) dibromide dihydrate
Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (ii) x+1/2, y, −z+1/2; (iii) −x+3/2, −y, z−1/2.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

